Abstract
(R s,meas − R s,est ) 2 (2)
Methodology of model development

207
The evaluation of variable importance leads to improve the performance of a general model 208 with specific relationships between predictors and outcomes of the site to be assessed. This 
Eventually, the R 2 is calculated for this model against the intercept only null model. The R 2 216 is returned as a relative measure of variable importance.
217
The evaluation is performed with typically used variables such as P, M and ∆T and other 218 two non-commonly used variables W and H of the study day (i) and of three days, two days 219 and the day before (i − 3, i − 2, i − 1) and after (i + 3, i + 2, i + 1). Those variables with high R 2 220 are useful to improve the estimation of R s within a classic model, such as the BC. As a result,
221
new BC-derived models are built according to Equations 5 & 6 with those important variables 222 and then evaluated according to Section 3.1.
However, H j =1 and W j =1 reduce the robustness of models and increase errors. M, M i−1 and 240 M i+1 were already implemented in the [29] models (models 18 and 19). Equations 6 and 7 show 241 the final models proposed for both afore-mentioned sets.
Evaluation of parametric models
243
The results of the robustness assessment are collated in Figure 2 , showing the 95% confi- time series are available to evaluate models.
255
The stability of models is assessed through the R MAE,val of the model for the whole set of 256 stations ( MJ/m 2 day, might be explained by the inclusion of R a,i−30 and the lack of R a , respectively.
264
Model accuracy is assessed via the average of MAE val for the whole set of stations (MAE val ).
265
The highest accuracy in predictions is also achieved with models 24, 23 and 18 with MAE val of dependency on the R a,i−30 .
279
The capacity of generalization of models to non-common days is assessed through the RMSE val
280
and R RMSE,val in within the tolerance of pyranometers.
295
The performance of the whole set of models is related to elevation, as shown in Figure 5 
307
The effect of rain in model 24 is shown in Figure 7 , in which the MAE of non-rainy days 308 is on average 11.3% lower than that of rainy days for the whole set of stations. This is also 309 widely found in the rest of the models, and is explained by the fact that solar irradiation is more 
where the CMSAF estimations are normalized with the extraterrestial radiation and cali- 
Continued on next page R s = a
Continued on next page
19
20
Continued on next page Table 2 : Summary of the seventeen meteorological stations. ∆T c and ∆T t are the average ∆T of the calibration and testing datasets, respectively. P c is the yearly average rainfall in mm for the calibration dataset and P t is the yearly rainfall for the testing dataset. R s,c and R s,t are the daily average R s for the calibration and testing datasets, respectively p − value 0.9 0.9 0.9 0.6 0.9 0.8 0.8 0.9 0.0 0.9 0.6 0.9 0.9 0.7 0.9 0.6 0.9
Mod. 23 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 p − value 0.9 0.9 0.9 0.9 0.9 0.7 0.4 0.9 0.0 0.9 0.7 0.6 0.9 0.7 0.3 0.6 0.9 
